Effect of instrument tuning on the detectabilityof biopolymers in electrospray ionization mass spectrometry.
Electrospray ionization mass spectrometry of multiply charged biopolymer ions of different molecular size revealed a strong influence of tuning parameters on their detectability in quadrupole ion trap and triple quadrupole mass spectrometers. Hence, after optimizing the ion optical parameters with the signal of the 4- charge state of (dT)(24) (low charge state tuning), a tenfold increase in the signal-to-noise ratio for a mixture of oligodeoxythymidylic acids (n = 12-18) was obtained compared with the results achieved with tune parameters optimized with a synthetic 80-mer oligodeoxynucleotide. By contrast, a detection limit in the upper femtomole region could only be reached for a 104-mer oligodeoxynucleotide utilizing the 24- charge state of the 80-mer (high charge state tuning). The same effect was observed for proteins investigated in the positive ion mode using low and high charge states of cytochrome c and carbonic anhydrase, respectively, for instrument tuning. By comparing the settings for low and high charge state tuning, it became obvious that the most significant difference was observed in the potential applied to the heated metal capillary used to transfer ions from the atmospheric pressure to the vacuum region of the ion source. Taking advantage of the optimized tuning procedure, the molecular mass of a 61 base pair product of polymerase chain reaction was accurately determined by electrospray ionization mass spectrometry on-line interfaced to ion-pair reversed-phase high-performance liquid chromatography.